A role for the WH-30 protein in sperm-sperm adhesion during rouleaux formation in the guinea pig.
Mammalian spermatozoa participate in specific cell adhesion phenomena during their development and functional lifespan; this includes interaction with Sertoli cells, the zona pellucida, and the oolemma. In some species such as the guinea pig, an additional sperm-sperm adhesion occurs during epididymal maturation which results in the formation of rouleaux in which the sperm heads are stacked one upon the other and the periacrosomal plasma membranes of adjacent sperm are linked by periodic cross-bridges. In this study, we have used a monoclonal antibody to investigate the role of the WH-30 protein on the sperm surface in the formation of the junctional zones between adjacent guinea pig sperm in rouleaux. WH-30 monoclonal antibodies caused a dose- and time-dependent dissociation of rouleaux and an increase in the percentage of single, acrosome-intact sperm; there were no effects on sperm motility (maintained at 80-90%) or ultrastructure during the 120-min incubations. The maximal effect of about 80% single sperm was obtained with a 1:4 dilution of the WH-30 hybridoma supernatant or 5-50 micrograms/ml of purified WH-30 IgG. In contrast, incubation of sperm in AH-20 IgG, myeloma cell supernatants, or purified, nonspecific mouse IgG1 had no effect on rouleaux. Treatment of sperm with a WH-30 Fab fragment resulted in almost complete dissociation of rouleaux without any observed effect on sperm motility or acrosomal status. Surface labeling of sperm followed by immunoprecipitation and SDS-PAGE revealed that the WH-30 antibody recognizes a single polypeptide of 43-45 kDa. Using immunofluorescence, the WH-30 protein was localized over the entire surface of the sperm head (whole-head pattern), and immunogold labeling showed that WH-30 is localized in the glycocalyx on both the dorsal and ventral surfaces of the periacrosomal and postacrosomal plasma membranes. These results indicate that the WH-30 protein on the sperm surface is a cell adhesion protein which is involved in the molecular interactions that maintain guinea pig sperm in rouleaux.